The presence of an unsuspected phaeochromocytoma in a patient undergoing elective coronary artery bypass grafting provides an unusual challenge for the anaesthetist. We report our detection and management of a phaeochromocytoma in an unprepared patient.
FIGURE Strip-chart recording showing frequent, paroxysmal elevations of systemic blood pressure appearing 2-3 minutes after separation from cardiopulmonry bypass.
25 mg PO. Prior to induction, the central venous pressure was found to be 0 mmHg, and one litre of lactated Ringer's solution was rapidly infused. After fluid administration, the central venous pressure was 2 mmHg. The blood pressure was 160/60 mmHg, with a mean arterial pressure (MAP) of 93 mmHg. Induction was accomplished with 10 mg diazepam, 1500 I*g fentanyl, 1 mg propranolol and 10mg pancuronium. During tracheal intubation, the MAP transiently rose to a peak of 150 mmHg while the heart rate remained stable at 60beats.rain -1. With the addition of 500 ~g fentanyl, 0.5 per cent enflmmle, and 1-2 ~g-kg-~ .min-t nitroprusside, the MAP was maintained in the range of 80-100 mmHg until separation from cardiopulmonary bypass.
Immediately after separation from bypass, the MAP rose above 100mmHg with frequent systolic peaks in excess of 200 mmHg (Figure) . Enflurane was increased from 0.5 to 1.0 per cent, and nitroprnsside was increased from 1-2 I,~g.kg-l.min -l to 5-101xg.kg-Lmin -~. Anaesthesia was supplemented with fentanyl 500p,g, morphine 20rag, diazepam 35 mg, and droperidol 10 mg. Additional therapy for hypertension included hydralazine (70 mg) and propranolol (17mg). Because of the extreme and refractory nature of the hypertension, the presence of a phaeochromocytoma was suspected and phentolamine was administered as a 5 mg bolus, followed by an infusion of 1-5 i~g.kg -~-min -I. The addition of phentolamine resulted in a decrease in MAP to approximately 80mmHg, although frequent peaks to 100-110 mmHg were still observed. Throughout this period, the heart rate was 80-100beats.min -l. Nine liters of lactated Ringer's solution and four units of whole blood were infused to maintain the central venous pressure in the range of 3-10 mmHg. The urine output ranged from 200-300 ml.hr -I. Arterial blood gas values remained within the normal range. The haematocrit was 34 per cent at the completion of surgery.
Upon arrival in the intensive care unit, the MAP was 90mmHg and the heart rate was 100 beats, min-~. Because of the unusual intraoperative requirements for fluids and vasodilators, a pulmonary artery catheter was inserted. Initial measurements revealed: central venous pressure 6 mmHg, pulmonary artery pressure 20t10 mmHg, wedge pressure l0 mmHg, and cardiac index 3.5 L.min-I.m-2. With a constant infusion of phentolamine at a rate of 1-4 i.~g.kg-t-min -~ the MAP remained below 90 mmHg for the first fourhours. Shortly thereafter, a sudden increase in MAP to 120mmHg was followed by brisk output of blood through the chest tubes. Coagulation studies did not suggest the presence of a coagulopathy. The patient was returned to the operating room where exploration revealed diffuse oozing from the sternum and serosal surfaces. No significant bleeding was observed from the anastomoses or cannulation sites.
Paroxysms of hypertension persisted for the next two days, despite the use of nitroprusside, phentolamine, hydralazine, trimethaphan, and alphamethyldopa in various combinations. Transient supraventricular tachyarrhythmias occurred, and were treated with procainamide. Beginning with the third postoperative day, the blood pressure gradually declined to normal range and the infusion of vasodilators was discontinued.
Plasma and urinary catecholamine studies performed on the fifth postoperative day revealed marked elevations above the normal range (Table) , An abdominal CT scan showed a 3 x 7 cm mass overlying the abdominal aorta at the origin of the superior mesenteric artery. Based upon these findings, treatment with oral phenoxybenzamine was begun at 10mg/day and advanced to 60mg/day. Mild postural hypotension was observed, but no further paroxysms of hypertension were noted. Vigorous hydration was maintained.
One month after the bypass surgery, an exploratory laparotomy was performed. The patient was induced with thiopentone and anaesthesia was maintained with 50 per cent nitrous oxide and 0.5-1.5 per cent isoflurane in oxygen. Vecuronium was used for muscle relaxation. An infusion of nitroprusside was required during surgical manipu- 4 three of 11 patients with unsuspected tumours died in the postoperative period. The mode of death in most of these cases was cardiovascular collapse, attributable at least in part to hypovolemia. Other complicating factors included myocardial infarction, adrenal failure, acidosis, and cerebrovascular accidents. Several recent reports, 5-7 have emphasized the importance of severe cardiovascular instability as a clue to perioperative recognition of phaeochromocytoma. These reports also suggest that prompt termination of surgery and transfer to an intensive care unit for postoperative management may improve survival in patients with previously undiagnosed phaeochromocytomas.
Our case appears to be the first report of the use of high-dose fentanyl in an unprepared phaeochromocytoma patient undergoing cardiac surgery. Coronary artery bypass surgery in an unprepared patient has previously been reported, s but the diagnosis was not suspected until persistent hypertension was noted in the postoperative period and the details of the anaesthetic were not described. A possible advantage of high-dose fentanyl in the setting of phaeochromocytoma is the alpha-blocking effect that this drug produces in vascular smooth muscle. 9 Masuda et al. have reported the successful use of high-dose fentanyl for phaeochromocytoma resection in a previously diagnosed patient, to A basic principle in the management of patients with phaeochromocytoma is that beta-blocking drugs should not be administered until alphablockade has been established, t The rationale for this principle is that beta-mediated vasodilation may attenuate the degree of hypertension produced by catecholamine release. If beta-mediated vasodilation is blocked, then the unopposed vasoconstriction produced by alpha-receptor stimulation may result in extreme elevations of the blood pressure. Our patient had been treated with metoprolol as an outpatient, and he also received propranolol during surgery. As soon as a diagnosis of unsuspected phaeochromocytoma was entertained, the intra-operative use of propranolol was discontinued. It is interesting to note, however, that the pressor response to beta-blockade seems to depend upon the presence of epinephrine rather than norepinephrine. 11.12 The fact that our patient had a predominantly norepinephrine-secreting tumour may have fortuitously minimized the effects of preoperative and intraoperative beta-blockade.
The intraoperative use of phentolamine may have had a favourable bearing on outcome by permitting prompt and aggressive restoration of intravascular volume and perhaps by attenuating the potentially toxic effects of excess catecholamines on the heart. 13.14 The provisional intraoperative diagnosis of phaeochromocytoma also provided an impetus for postoperative investigation. This case thus illustrates the potential importance of the anaesthetist in the perioperative diagnosis and management of unsuspected phaeochromocytoma.
A curious feature of this case was that severe and paroxysmal hypertension began only after separation from bypass. Prior to separation from bypass, there was a single episode of marked hypetension during tracheal intubation. After bypass, however, the patient exhibited frequent episodes of severe hypertension that were not specifically related to noxious physical stimuli. Some of these episodes may have been related to drug effects. Droperidol, for example, was administered to our patient shortly after separation from bypass. Although this drug has been successfully used in patients with phaeo- 15 16 chromocytoma, ' Sumikawa and Amakata 17 reported one individual who exhibited acute and reproducible hypertension after intravenous adminisuation of droperidol. Our patient also received morphine after bypass, and histamine release induced by this narcotic may have served as another stimulus for secretion of catecholamine by the tumour. 18 Finally, our patient received a large dose of propranolol prior to therapy with phenoxybenzamine. As previously discussed, the pressor response to catecholamine release may have been accentuated by giving a beta-blocking drug in advance of adequate alpha-blockade.
In addition to drug effects, cardiopulmonary bypass itself may have contributed to the severity of hypertension after bypass. Although high-dose fentanyl anaesthesia attenuates catecholamine and hormone release during induction of anaesthesia and surgical stimulation prior to cardiopulmonary bypass, large increases in catecholamines and hormones do occur during bypass. 19'2~ These increases may have enhanced tumour secretion in the post-bypass period. Another stimulus for tumour secretion is exposure to cold. 21 The decrease in body temperature that was induced during cardiopulmonary bypass may have served as an equivalent stimulus.
In summary, a patient with unsuspected phaeochromocytoma survived elective coronary artery bypass grafting. The ultimate favourable outcome may be related to intraoperative suspicion of this tumour and initiation of appropriate therapy. 
